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IntrOductIOn
Pain management is one of the most important aspects of post-
operative care. According to previous studies, 80% of patients 
experience moderate to severe postoperative pain [1,2]. The 
pain causes unpleasant experiences such as prolongation of 
postoperative recovery and development of stress reactions. Pain-
induced hypoxia by stimulating the sympathetic nervous system 
in body organs may lead to respiratory, gastrointestinal and renal 
disorders and consequently result in patient’s inability to perform 
activities, prolonged hospitalization, incapability of self-care and 
increase in healthcare costs [3]. Pain management has also been 
important in prevention of mortality, postoperative complications 
and is considered as the fifth vital sign [4].
Use of opioid analgesics for postoperative pain relief, is a base 
treatment, but it can also lead to frequent complications including 
respiratory depression, excessive sleepiness, decreased gastro-
intestinal motility, nausea, vomiting and spasm of the bile ducts 
[5]. Regarding the maternal care of caesarean section deliveries 
in the early hours after birth, pain management is necessary for 
communicating with the newborn and initiation of breastfeeding 
[6,7]. Due to the complications of opioids, recently physicians 
have focused on non-steroidal anti-inflammatory drugs (NSAID) 
for pain control [8,9]. Diclofenac is among the said category of 
drugs, effective in postoperative pain management and reducing 
postoperative narcotic demands [10-14]. Paracetamol is another 
NSAID which can be effective primarily in central nervous system 
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ABStrAct
Introduction: The main tasks of postoperative care are post-
operative pain and complications control which play an important 
role in accelerating the recovery of patient’s general condition. 
Aim: This study was performed in order to compare the effects 
of diclofenac suppository, intravenous acetaminophen and their 
combination on the severity of postoperative pain in patients 
undergoing spinal anaesthesia for cesarean section in Sayyad 
Shirazi teaching Hospital, Gorgon, Iran.
Materials and Methods: This was a double-blind clinical trial 
on 90 patients undergoing cesarean section. The patients were 
randomly divided into three groups, group A: 100 mg diclofenac 
suppository, group B: 1000 mg intravenous acetaminophen, 
group C: 100 mg diclofenac suppository and 500 mg intravenous 
acetaminophen. The same spinal anaesthesia circumstances were 
applied for all the participants. At the end of surgery, pain severity 
was assessed according to VAS scale at different times. Data were 
then analysed by SPSS 18 statistical software.
results: The mean age of participants was (28.27±6.07). There 
was significant difference between the mean pain scores of 
the three groups before the intervention (p=0.018), which was 
considered as co-variate. This difference was more notable 
between the combination of acetaminophen – diclofenac group 
and diclofenac alone. After the intervention, significant difference 
was observed in mean pain severity between acetaminophen 
group and the combination group and also between diclofenac 
and the combination group. During the study, the least mean pain 
severity was found in the combination group and the highest was 
observed in the diclofenac group. 
conclusion: Results of this study indicates a significant effect of 
concomitant use of intravenous acetaminophen and diclofenac 
suppository on pain severity reduction and reducing the need for 
repeated doses of narcotics and prolonging the postoperative 
analgesia.
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through inhibition of cyclooxygenase and probably by indirect 
effects on serotoninergic system. It readily crosses the brain 
barrier and causes effective pain relief [14]. The results of previous 
studies have been variable regarding the degree of postoperative 
pain reduction through use of diclofenac and acetaminophen. 
Munishankar et al., studied 60 patient sanalgesics receiving who 
underwent abdominal gynaecological surgery, were divided into 
three groups of paracetamol, diclofenac and their combination 
were investigated, the results showed that demand for opioids in 
the paracetamol group was significantly higher than the other two 
groups while patients in the combination group experienced more 
effective analgesic. In terms of side effects there was no significant 
difference between the tested groups [15]. Akhvan Akbari studied, 
120 patients undergoing elective cesarean section were investigated 
and the results showed that in terms of pain severity and opioid 
consumption, both groups of diclofenac and acetaminophen were 
significantly different from the control group while less morphine 
was used in patients receiving the combination of diclofenac and 
paracetamol compared to paracetamol-only [6]. Another study on 
the efficacy of diclofenac and paracetamol on postoperative pain 
after cesarean section indicated that diclofenac effectively improves 
postoperative pain and significantly reduces morphine consumption 
[16]. Pain relief is of great importance in patients with cesarean 
section deliveries by relaxing the mother, enhancing the ability of 
self-care, resulting into early discharge and subsequently reduces 
nosocomial infections and hospitalization costs. Due to disparities 
on the reported conclusions regarding the efficacy of acetaminophen 
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and diclofenac and the mentioned importance of postoperative 
pain relief, this study aimed to investigate the effects of suppository 
diclofenac and intravenous acetaminophen administration and 
their combination on the severity of postoperative pain in patients 
undergoing spinal anaesthesia during cesarean section in Sayyad 
Shirazi teaching Hospital, Gorgan, Iran.
MAterIAlS And MethOdS
This study was a randomized, double-blind, clinical trial. Patient 
and drug injected was blinded (Patients were unaware of the 
existence of other groups and each suppository was placed in 
separate envelopes, uncoated surface for drug injected). After being 
approved by the Research Ethics Committee of the University and 
obtaining the written informed consent from participants the study 
was performed on 90 patients scheduled for caesarean section in 
Sayyad Shirazi teaching Hospital in city of Gorgan, North of Iran. 
(October 2014–August 2015).
Inclusion criteria included: 1) Age between 17 to 40 years; 2) Class I 
and II of American Society of Anaesthesiologists (ASA=1, 2); 3) Term 
pregnancy; 4) Lack of chronic diseases such as cardiovascular, 
hepatic and renal diseases; 5) Lack of drug addiction.
Exclusion criteria included: 1) Having an allergic history to a medicine 
like acetaminophen or local anaesthetics; 2) liver and renal disease; 
3) Diabetes; 4) History of drug addiction; 5) Use of analgesic drugs 
(opioid, NSAID, corticosteroid) within the last 8-12 hours.
Intervention
Patients were randomly divided into three groups. Group A (30 
patients) received 100 mg diclofenac suppository, Group B (30 
patients) received 1000 mg acetaminophen through Intravenous 
injection of infusion in 200 ml 0.9% saline and Group C (30 patients) 
received 100 mg diclofenac suppository and 500 mg intravenous 
acetaminophen.
At the baseline, all participants were injected 5ml /kg of intravenous 
crystalloid fluids. The patients underwent spinal anaesthesia with 
the same technique and medicine, Marcaine (Bupivacaine % 0.5) 
without receiving any sedation, using No. 27 spinal needle in sitting 
position at L3-L4 and L3-L2 space by an anaesthesiologist. During 
the surgery, heart rate, oxygen saturation, systolic and diastolic blood 
pressures were monitored continuously for all patients. In the post-
anaesthesia care unit, patients’ postoperative pain was evaluated 
by Visual Analogue Score (VAS) [17] and for all participants with 
moderate pain, medication interventions were performed according 
to the group classification. Intensity and duration of analgesia for 
patients were evaluated by VAS score in 0, 2, 4, 6, 12 and 24 hours 
after the surgery.
ethical considerations
This study received ethical approval from the institutional review 
board and the research ethics committee of Golestan University 
of Medical Sciences. All the participants signed a written informed 
consent before participation and were assured of the confidentiality 
of their personal information. They all also had the right to withdraw 
from the study at any time.
StAtIStIcAl AnAlySIS
The obtained data was analysed using SPSS version 18 and 
Chi-square and Fisher’s-exact tests were used to measure the 
differences between nominal demographic variables of the both 
groups. ANOVA, Bonferroni post-hoc statistical tests were then 
performed and p-value of <0.05 was considered as statistical 
significance.
reSultS
This study was performed on 90 eligible female candidates for 
cesarean section with a mean age of 28.27 ± 6.07. In terms of 
age, weight and duration of surgery, all the three study groups were 
similar and the ANOVA indicated no statistically significant difference 
[Table/Fig-1].
Pain severity, duration of analgesia and frequency of analgesics 
intake of patients were studied and a significant difference between 
the mean pain intensity scores in the tested groups before the 
intervention was observed (p-value = 0.001). Bonferroni post-
hoc tests also showed a difference between the combination of 
acetaminophen-diclofenac and diclofenac group (p-value = 0.018). 
Furthermore, there was a statistically significant difference between 
the acetaminophen and diclofenac with their combination of 
acetaminophen-diclofenac and diclofenac group, after intervention 
and controlling the confounding effects using variance test.
(Pain severity before the intervention and the additional number of 
received analgesic) (p-value = 0.002). However, there was no notable 
difference between the diclofenac and acetaminophen group.
In terms of mean pain severity scores during the study, combined 
acetaminophen-diclofenac group had the lowest mean score 
and the highest mean score was found in the diclofenac group. 
Nevertheless, pain severity scores during 2, 4, 6, 12, 24 hours 
showed no statistically significant differences between the three 
tested groups. 
The mean frequency of analgesic intake between the three groups 
was significantly different with the lowest frequency reported in 
combination group (0.56 ± 0.13) and the highest frequency of intake 
observed in the diclofenac group (3.13 ± 0.21) [Table/Fig-1].
Among all the study subjects, 28 patients in acetaminophen group 
(83.3%), 29 patients in diclofenac group (86.7%) and 13 patients in 
the combination of intravenous acetaminophen- diclofenac group 
received additional doses of analgesics. In this study, the duration 
of analgesia for the combination group was 4.7 times more than the 
diclofenac group and 2.4 times more than the acetaminophen group. 
While there was a significant difference between the acetaminophen/
diclofenac group with the diclofenac and acetaminophen group 
(p-value = 0.001), no significant difference between diclofenac 
group and acetaminophen group was observed [Table/Fig-2,3].
[table/Fig-1]: Demographic information and variables of three groups of study.
[table/Fig-2]: Mean and standard deviation of pain severity scores in the study 
groups at different times post cesarean section after controlling for confounding 
(pain severity after anaesthesia or pain before intervention and opioid intake during 
surgery).
groups
Acetaminophen
N= 30
diclofenac
N = 30
Aceta/diclo
N= 30 p-valueMean Variables
 Age(year) 26.66±5.18 29.5±6.52 28.66±4.85 0.31
Weight 
(kilogram)
80.7±12.77 79.2±11.26 78.33±11.64 0.62
Duration of 
surgery (minute)
61.0±5.47 58.83±6.75 61.21±5.16 0.43
Pain scores 
after anaesthesia 
(before)
5.83±1.36 5.36±1.58 6.3±0.74 0.001
Duration of 
analgesia 
(minute)
407.5±56.18 209.34±45.31 988.0±96.71 0.001
Times of additional 
Dose of analgesics
1.43±0.16 3.13±0.21 0.56±0.13 0.001
groups
Acetaminophen
N=30
diclofenac
N=30
Aceta/diclo
N=30Pain hours
2th 3.53±1.3 4.33±1.6 1.47±0.71
4th 4.53±1.27 5.93±1.14 2.33±1.03
6th 5.13±1.4 6.67±1.18 3.23±1.71
12th 4.43±1.17 6.4±1.19 3.76±1.9
24th 3.03±1.02 3.8±1.13 2.5±0.94
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tract, inhibition of platelet function and reaches to an effective 
concentration in a shorter time [24]. Clinically speaking, paracetamol 
is well-tolerated compared to other NSAIDs [25]. Due to its minimal 
side effects, NSAIDs are suitable for the treatment of moderate 
pain while for the reduction of postoperative pain paracetamol can 
be replaced by narcotics and reduce the postoperative need for 
opioids [26]. Although the mechanism of synergistic effects of this 
combination is still unknown, it is a suitable alternative for clinical 
pain management [22]. 
Diclofenac is one of the most potent cyclooxygenase enzyme 
inhibitors and by inhibiting the synthesis of prostaglandins it reduces 
inflammation and promotes peripheral analgesic effect [27-29]. It 
seems that the combination of these two together will cause better 
analgesic effects than using them separately and will have longer 
and more effective analgesia.
cOncluSIOn
The combination of Acetaminophen and Diclofenac has better and 
longer analgesic effects than sole use administration of each drugs. 
Based on our study findings and previous similar studies, it can be 
concluded that this combination is able to provide a prolonged and 
effective analgesia for postoperative pain management of cesarean 
section with less side effects and stronger synergistic effects 
compared to other opioids, thus reduces the need for additional 
doses. 
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dIScuSSIOn 
The study findings showed that among all the three studied groups, 
those who received the combination of acetaminophen and 
diclofenac experienced less pain, prolonged analgesia and less 
demand for repeated doses of analgesics. Combined intravenous 
acetaminophen and diclofenac suppository after cesarean section 
resulted in longer analgesia and better pain control compared with 
the other two study groups.
Study of Romsing et al., showed that the combination of aceta-
minophen and an NSAID has better analgesia than acetaminophen 
alone and the effect of NSAIDs combination is not better than a 
single type of NSAID [18]. Ong et al., also showed that using a 
combination of acetaminophen with an NSAID analgesic compared 
to the separate use of each drug is more effective [19]. Results 
of other similar studies also demonstrated the effectiveness of 
acetaminophen-diclofenac combination for reducing postoperative 
pain in patients after surgery compared to sole administration of 
acetaminophen [20-22] which is in accordance to our results.
In Munishankar study patients receiving the combination of 
paracetamol and diclofenac required less morphine for pain control 
compared to the group that was administered paracetamol or 
diclofenac alone [15]. Results of a study showed postoperative 
intravenous paracetamol for tonsillectomy in adults with moderate 
to severe pain can improve it quickly [23].
In the meanwhile there are some studies indicating that the use 
of diclofenac alone is more effective to control postoperative pain 
in comparison with acetaminophen alone. Results of Sidik et al., 
done on 80 patients undergoing scheduled cesarean section in 4 
groups, placebo, rectal diclofenac, intravenous paracetamol and 
paracetamol–diclofenac combination, showed less pain severity 
score and need for narcotics in patients receiving diclofenac 
while acetaminophen was less effective than the combination of 
diclofenac-acetaminophen [16].
Our findings showed the highest analgesia effect and the lowest 
need for analgesics was achieved through administration of 
acetaminophen and suppository diclofenac combination, while 
the shortest analgesia duration and highest need for analgesics 
was observed in the diclofenac group. Duration of analgesia in 
the combination group is 4.7 times more than the diclofenac 
group and 2.4 times more than the acetaminophen group. This 
difference can be due to the early onset and prolonged duration of 
analgesia with acetaminophen-diclofenac combination compared 
to acetaminophen or diclofenac alone. 
In the matter of the side effects, some studies have shown that 
intravenous paracetamol activates the endogenous opioids 
pathway and thus has less adverse effects on the gastrointestinal 
[table/Fig-3]: The pain score of the three tested drug groups at different times
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